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melting 35 point, [err] to [err](dec.). Exanple 13
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. heat ed mtsuc m&rlstgl,id f?;(c;;uﬁo:arﬂonmﬂm %ﬁdﬁ"@ﬁlﬁ_ ‘Eﬁ‘&ﬁ azo E‘éﬁd and o
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- hi w -.
( br oad $bov4 H) ;give 21 27d) of g),tar bflid. &eczt‘st?égzﬁros t 'E‘g?(;‘;%’é fo%g s'?"é’ 37 d@ 1
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i e n il er e
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salt by drssolvrng |n saturated ethanolrc hydrogen chlorrde fiItering away
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canpound; np *227-229; nnr (DVSO-[err]) [err]: 8.40 (b 6H); 7.86 (s, 1 ;
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d| hydr T bt aetytibloride, @Bd w (nﬂ.df pidiie)was ktitédrat lon\terbysatanifal .5 rand. 120 siferratadt um
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renove | SOl‘}@% and the filtrate was diluted with ether. The resulting

precipit | ected by filtration, washed with ether, and dried in
vacuo &0 a 50@(6&%&1&?1&&%%&&% 6@'m155tetrahvdrofuran was photolyzed in a
-(2- N- n- babyohetfeamorAsingadauaat yéspél ak 3po ke 106 hopek Tiehinixiurel @asporiz@draRABHY tenT
i (DVBO- [ efes )re [:I'Eqamitogrgamg o;’eb 1og|g|)of erfcag@ g;ng 19: hlorqfognjmegtanoj_awlueng The)le§sm
2H) 1. 8p3_l1 ? \ﬁ a I 4 céle 133 |(%3%@ %). The more polar product amounted
2- Guania G’ c‘“"I’" aealb R TPRT ¢ zoI yl)thiazol e di hydrochl oride 60
A mxturexaratpleZid) g (7.3 mml) of
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cool ed t PrriidgH E I"&t"‘(i’rsé°“°t”I1EaFPdrF§ sique tiiprated édﬁ’gu@ ate.
The 6554 g%mf Ie a@ﬁ% II‘;%Ii m@gt %ﬁf@gf—ﬂ}g{z 33? gw%g;a § 9;
water, apdsdd gjw@ 4t4)2 ry. he SO St rre ’

nmet hanol , f| I tered to rem)ve | nsoI ubI es, and the filt rat e concentrated. The
resi due ?&, lp f"é4 V,Bgf'af%e y%f et':'ICtanoI iC hydr ogen chloride, fil ter ed to
[ €OV Esg0 f o- -rmr z e RO tdrtobro ITPQH of
1740; n ce( surm%hh r?hd og g}? %ﬂ 1 A4 m ﬁamrn’rﬁthro re é ddeﬁébt
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24. 25; SCdllgcqu w&heaﬂ,]wa@u?ethbf dnd 4@Bted Nthe@@y Sifordinga Bt @ (BP%) of 2-guanidino-4-(4-

v e

di hydr ochl or de enet hyIcyanam and 20 m of

wat er vvasxabrpma;ht to pH 4.5 by the dropwi se addition.of 20% sodi um

hydr oxj de-Gsapigine-8rid-imiHezolyieiaed’® was heated at 600 for 16 hours, % Qgr

0.54 ¢°(3.7 hivBiye Sr2N heameantigted sufvrisrcd @ndds mief dweter WAREOPER O WGP

heated at 1 10 for 20 hours. The m xture was cool ed to. roomtenperature

then nmade basic with aqueous sodi um céartbonate. The resulting precipitate

~was collected by filtration, washed with water, and allowed to dry. 15 The
solid was stirred in 60 m of nethanol, filtered to renove insol ubles, and

‘the filtrate concentrated. The residue was taken up into 40 m" of ethanolic
hydrogen chI ori de “fil tered to renove i nsoI ubI es and the fr I trate di I uted .
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Je 2-@uani di no- 4- (2-N-acetam do-4-i m dazol yl )thi azole A m xture of 1 0 g f4(5

. ‘'mmol’)--of - 2- guani di no- 4- ( 2- ami no- 4-i ni dazol yl )t hi azol'e 0. 35 (4.5 mol ) .

,-_;_;a_cetyl chloride; and 10 nl of pyrl%md\ggsstlrred at roomtenperature
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i A-Acet yli i rdiﬁ& whifa |dent|cﬁ g1 tKé Hfaf‘en@l of xBm ye? ch hrm ﬁt@ﬂm e
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calod, Rk i-4-fida2dlyiR B:brdrhoethaBhie MroBrémafe: folnd: C,  27.23; H 3057 N
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vas di utgdof rv’gge B L oo it 1%3@&@?
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conbi ned &ktopb. Tacweé aéﬂox.eg(rcre&cécstov\ersauwkrru wak added 12091{9.88 stof) f @midirokHicfead, .
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~spectrometry. Exanple 33 3-Brono- 4- met hpxy- 3- but en- 2-one 5.0 g (30 m*rol) of
.'_3 brorm 4- hydroxy 3- but en- 2- one was di Ssol ved in a sol ution’of 100 mo e




tetrahydrofuran and 10 nl water. To the solution was added 8.7 ml (90 _mmol)
of dimethylsulfate and 8.3 g (100 nmmol ) of sodi um bi carbonate. The s ur-\
was stirred at 25 for 75 mnutes aagﬁ‘sé §0I vent was renoved in vac f)@
resultant oil and solid were stirre P ight in- a mxture of 20

di et hyl eE’he'pleéiﬁd 150 n1 0 1 N sodi um bi carbonate sol ution. The aqueol

1 ayer wadAsey Eﬁ’@?@uf' ext and the conbi ned
cifir gt S T et o PR
over ann reeusr {oHiBbS i, finaedt raabmnsdmbréaeu@tﬂeq.rea:ye cONiratdd

“whi ch sogiving 08 gd5d%)ed 1t-a1ce'af 4-01’3d1v8inﬁ:[b e 659 99llodfoil which crystallizes on standing. nmr

3- br ono- @%Hﬁbﬁ?ﬁﬁb‘@téﬂﬁb‘ﬁ&ﬂrﬁ %23hrﬁH)(DIVBO [err]) [err]: 8.22
(s, 1H); 603, o 2.37(s,3H); Calcd. for [err]: C 33.55; H, 3.94; Br,
44. 64; ,f 614 év e@g.,,,agmrér 3.85 Br, 43.46. 25 Exanple 34

1- ( 2- met hy| adsolutibsl az®0 gl (3@ rr\aﬁunrwreac&yrgcr e thyiiwedzple @ 700 mi of dry tetrahydrofuran

3- br onp- waswettotniyegd t&mraenﬂ@kmba sh@t wayg uitcavioletriight prarde Zﬁbm)lforrztdleou siThe5 -
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reane I'n vacto to a crude orange so | The cru |ssolved in
200 m eBdayipledoet at e and concentr at ed to 25 n1 by bor I | ng off t he soI vent
. Cool i ng ¢~ Nb@vr%mﬁqzeu'mrbrwgeﬁtaame zation ow solid. This

Iyt 7 ) 5- 4 h¥r

col I ecieq dgﬁe AL a0 Vel g e0e e o f”h @V' BRI L

and drie nt leoﬂoMﬁ:C%Qi &r& :-Q!H dao m@fre was stirred at 50° for 1.25

1- ( 2- net hyur,-then é’ﬂndair@feyﬂ The @ﬁrh&nﬂiwmtum«ﬂ%h lisopropy! altbhol @hMMBE-Wiite Ishl)d e I ] :
1l (s, doligfted Hy ﬁmat 09 am@nt}g tr( 2 783}(-[}8%)35 1EﬁMyé5 4yRidazolyl)-2-bromoethanone
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and- phot |n a quar z . source

nm for EL é The 40 tetrahydrofuran sol uti on:was concentrat ed |n vacuo '
e%ﬁg Jm

to an oi %; ,‘80 Jlé '%Lmdésr ng i5% net hanol' in chloroform
as el u¥nt tm.grxme ssrg vr%.maawm—wo)re&thamm 168mileB- 5.
Exanpl e a&ftohb whs awaatamum Ihenﬁegentaﬂra.zmﬁa% 82}hmnmearhﬂmmhmuhydurasladmﬁe the. 40 ¢

(19.3 mmIX)ur@rvasrhe(a@dnéteﬁ fozrl hmrd@zm' V\@F h'&mﬁéo wabtomoesf@meaturerﬁnschem of

e e B

brom de. 31Téerreaoin 28B.90AS eate . ﬁours and then concent r at ed
n vacuo_t o (Iark oil. Am xture of |sopropyl al cohol / et her was added and
tritur atf et% pgn;eg;;l,,g;dgzo%ave a solid. This was col | ected by filtration -

~and we®hed W dolitier &¥6 § @. @ Mo 2,4%iGethfiih@az61é in50 mi of chloroform and 50 mi of toluene

: (2 met hyasistimeil deom\terip&tatbrecint 816Tain0:06 Miyofl resir! chitvridie warsqad eérvra]svr(rwe@v r1 nnT

. (DVBO- [ e} F'@rT‘”“U"BW?iS reed a}_rqr%:r tegrnppr,at for our t mrx

or 2 sl W S T
U‘Z nast 3p1)m azo 5%ro hanone ydr rom de Was di'ssol ved in 10

_ wat er . Saturat ed sodi um bi car bonate sol ution was added to pH 10 and the
resultanExasx!sleHé' was col | ected by f||trat|on and washed vvrth 15mM water.

‘The dri efrireidel-hdeetigmicaze al s Shhie
s L S e e

. am di not RtrehkiRRIranIBlutibh @Bs REaHtraRd in vatidb @Wekrymlaﬂﬁhh\MaE hheratog?eﬁheBGn ailicol i d

"~ began t ogdl esing 5%fmegrand! it gerofogt lsixluerido givei2.Byg (S czt@cﬂcetdl hﬁdmeﬁylusubmt# was

col | ect e Hhi |SP'tdr c[?? ra% gr§§ @ﬂst’?{"ﬁ@?ﬁiﬁ Y o l?g’fg%r‘“pto

: 2553 t

gly\(;(raobro%ﬁ, zgﬁ%ﬁgzgr ’? ec agﬁgnm ?%IVBO[err]) [err] 7 )71 (s shoul der on
broad s, Exhhlpte4d. 56 (broad s, 4H): 4.32 (s, 1H) 2 51 (s 3H) 65 cal cd. 'for
[err]: a (23108’99”‘31‘4?) ":?'SG@MN b@moeiﬂzfanﬂf’ee nd4 27. 28
0050458 Exadptasienol fv\gé?g ‘“’E‘f h"‘/f‘f %@%lﬁiﬂﬁ ;rﬁ:%rarg ?z&’“df’?é p%viiﬁﬁ’é’r %m')

of 4-met fyl renhrla.%sz oo wBs Bas CORERIRADMARLIT €

under ni {dii@ gRiAuaREs AR mmlsam@fedaemry brcnb&r@fersdmtmasraeaukzbadre mMieial
m xture wescdesed by eldramn mdwﬂtmhp\eatert anccdriedrin Hadyop give fl; 1&@@@) 306 g-ﬁ'ove

- insol ypl @ reoedBRRNEIE P Athise SRV 4285 1 82 BOOAPSLY! |
1- ace't.L?/I %%fpﬁy%%\%gﬁe as a yellow oil which crystalli zes on standi ng.
nnt [err] [err]: 8.06 (s, 1 H; 7.17 (s, 1 H,; 2.57 (s, 3H); 2.23 (s, 3H).
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to 5-Acetyl-4-nmethylimdazole A solution of 5.0 g (40.3 mmol) of 1 =~
-acetyl -4-nethyl i m dazole in 700 M of dry tetrahydrofuran was phot gl yaed
in a-quartz flask with a short wave ultraviolet |ight source (254 n r
- 24 hours. The tetrahydrofuran sol uig@soupsgconcentrated in vacuo to\glve/an
© ol whic romat ogr aphed on sili ca gel usi ng 5% net hanol in chloroform

as eI uenEEii‘:gb c%; 3 4% mn igﬁ@r{gda e&i ggﬁj_' M fazole as a 15 white
n d@mo EQ mmol) of tﬁdl A ro;i% yI aggtlf@ethagoréan @@ midJF) -

Exarrpl e dédtdhe-w; dtlydnd 0659 ([dBzorh M of-arhi V3 ABERdATHE Alixtlide Was Béate &7

(12.6 rAsifipx fs# 15‘-0ac@v gwhlnietlm Ialwhltdaglcd mreqlmta.ﬂ_es THe mydcirateneandotientasi waghed

o T R

The m xt grgs msa 5;133413 4t19 5 grs 16ur t'hen’ concent’r at ed.
resi du@ was trlturated W|th |sopropyl aI cohol and the white SO|Id was
col | ect eaxampl ratjon. This anpunted to 2.78 g (78% of

(4- e ﬁﬁu dlf’l 2-N< Iarzm (11| leh Ty
A R O el i

free bas ﬁ)lthy)n Sf\tals mrterag td @moﬂﬁnmlm.e&dlthb fﬂﬁatmwaéﬁ/vastﬁﬂu\rmtoﬁﬂroi@dl TH® aqueous

bi car bonféiltretesedsiurbaderbasio h\seturaaa‘dtsedlumcuvdawmtgnolhnyonfanﬁ tl'reaesrudmgaredlpda wag

1- (4- et 'P‘if%: ZYnf' ﬁ‘zﬁ( be%-}g%% Mn@e’?:f%tt@ g v&j%fPV}‘é:tm 'é ;"Il@i%
2- uani dEEEAS 1o sﬂ%ﬁg @1@ 15

1. 65 gad i onmfa oldddihykir ﬁ wnwr]naa p(cs’pezh(amommmﬂz

i of acet on#); ia—hoasell mx Hlbh heogen eass spebtnih, gictSfod 8,,HNS: 290.0953; found

i am di not APP09% was added and the mixture was heated at reflux for 1 hour.
' m xtEre ol allowed to cool to room terrperature and the resul ti ng
preC| Phst g’fﬁeo,;‘@;e%u e%leA- 2Rl i 1 tration. This solid anpunted to 0.98 g
(40% of 2- QumBkdle 60466 mbabdofstareinbydi ahd B0TRZOIYe) Wik reark @o Ak ahd Raindef rrp
2450 ( dcyzeomame vya;rre oved&aEaZDe(as Statk tfn. T9 ﬂ@?etr(alopl—tdlhane SGluBeh a5, admed-%ioﬁ(ﬁw (s

3H) . Anaf“°@28f 319’°“‘F i3 buten-Bengand 1ef ) flu dé ﬁ;,,% (ﬂ“é?., Roh BR1O80;
H 3 9 L] r V| entra
sol uti ongqﬂ(’} .E, 8.2 &é %%} ﬁ 36lid] %x _? |umﬁ zol e %0 | : DMS r’o% orm

and 50 m of t ol uene vvas stirred at roomtenperature and 3.6 m (0 05 M of )
acetyl g#tao‘mied@q\é\%s aggzg?@é;al Syri nge over 1 minute. The nixture was H
stirreg 4 prﬁ IS b P8y oyrs, then the mbxtHreth\/\Qgs( “% to
remove ! o M B GS e S e s (08 P8 0o
. -of 1-acelyby 4mdmome11 [By3-telfat amg@nm&eaw geRodCdf Bhimkktbd. R&erﬁ‘sﬂirthﬁlforﬂ%ow.irerr]
7.00 (the slidy, wis 6Ber¢ds andBkfle; mBthee7 lig t@rs Bbifp c04€entr2tet21n f®uo 3 @ag3

~ 5-Acet |cfzornata$rﬁmeﬁ aaz' AG(EAM 'zsld sjngrhigrof g e Dt of 2
7 et y1 A e e 45 e (e B0
phot onze |n aquartz flask W th ashort wave ultraviolet light sourge

(254 nm) Eda@ipled® hours. The tetrahydrof ur an sol ution was concentrated in
vacuyo t o2diverexyaetiy- F-WWQ?heMAfsdaaﬁﬁbMQ hed on silica gel usi ‘gof 43%

anf 1896, g de- 8? % % ygm i?h g igsolved in 40 m
f i warmed at 80° for 2
5-acet yl ﬁl gﬁl fﬁéﬁ %Bﬁlcérma ﬁ'r:g OIQ 'I%hgsarsﬁéﬂ r‘%ﬂwaﬁltﬁ h isopropylether and
Recryst aiHeIré’sattérﬁBolfdl‘vﬁlmcbﬂ‘daﬁatbpﬁ raﬁi & w3 Wasta ity teth@dr dysnpwoeglmm {s8b) np
87-[err of 1Friyydro| \emt vl—4’zbr<5®oa(:e;yllrﬁﬁgzole2hvﬂiﬁ>b(®"dtel-1)1p B3| witCadesdmpdsision] efr |
' C, 60. &5(DN$0-¢) s. Wi SRls2x2H.ound: .C, 60.66; H,  7.26: N, 20:09. Exanple
44 1- (2, gxapq qgegdwl 5-i ni dazol yl)-2-bronoet hanone A solution of 1.0 g (7.24
mol ) of 2Eauaﬁewi4 (2-hfdrEtyrRtrplA-infbstaigmh@zold hydiroBrofideOf concentr at ed 60 ;
hydr obr omi c 1828 gl(0/0$9 wani)rok 8- hwyoﬁﬁ\emvm-ﬂ:romﬁagst m@snmmmro roofldebnasrdswv

e SRR S R R

with o ratuﬁ bnrea{e Qﬂaﬁl@atﬁaﬁ it ar 65 @@am PolBRer i
was coI | epregmbryyif4-intidaadiyiDiiazowas/@dronidel mpat E10°. arselmde Ivese cbivektetC toOthé Grei ve

1.12 g&q l?i%b»'oﬂ#'ss wmg éqhog 'I:\'ﬁ@! hsgl; aéﬁ'mqﬁm%bbgﬁ 0'%\123Pth‘ﬁﬁ?tDHam)FFeptfeaS'&@tMr te
3 Fi 20, e 1] ver
SO' id, @Eﬁ i mﬁ ta Sld] mp gbaz%s § decompositi o?fr‘\ ggoos, (o ;_9\‘1,16 fé
13 1H) 5‘ 8% 1H); 4.45 (s, 2H)}; 3.46 {very broad s, 1H) ngh resolution mass .
2 Guam dsmn&n(&mé 3t Upt‘ bs423§n 6387 @hubid: gzslamm I'e hydrobrom de hem hydrate

A solu&ion of 1.0 g (4.6 mol ) of
1- (2, 4- di net hyl - 5-i mi dazol yl ) - 2- br onpet hanone in 50 m of '

14



,'r_e was -heated at 5 reflux for 1 hour, during which time a white s

pitated. The precipate was col |l ected, washed w-th acetone, -and {dihéd .~

give 1.12 g (7.7% .of 2-guanidi maqe:a di met hyl - 5-i ni dazol yI') t

-_8y.=drobrorﬂxdﬁ%rfl;)em hydrate as a white solid, np [err] (dc). nnr [err] T
& 4-7.2°(b gastfic @€id GBtjsetretdy; actviy @f Esimpod

e [err]°tve'eghsssrf¢ quSC'ms%ldehharrﬂtgoﬂcﬁ e o st ilon pECadoh e eid%'Z

=25 gg’rzt:ﬁul: fUS'On into a superficial leg vein at doses earlier determmed to

Guani diiends ¢ Emw mgximfrgﬂ %Tstra% be{ qhhﬁ%ﬁ'&lle'ceawm gellentasl 21302niduty

8 5 ol cplieafiona- mnmh 2ea W %e BF98P Pdcﬁl Jren de
g 7r):rm OCWONa “" g{y;ﬂdﬁ wﬂl % ra ron w %ﬁ

or 19, (fﬂfr"gwe'PH mesw utron was fr | tered to rerrove |nso asgasa d

hefi I' it DB Y590 'n'reteaqdem the Istartadf ahepentagastan
asic Wi tibwestheid L ﬂ&d{aﬂp }nﬁ}f?f ﬁéﬁﬁﬁ%ﬁ%& TS areee eafnulataschyl qomn mg the
ecipi- tat e Thesesvivd bt&ﬂﬁﬁ:khbyed‘ thhd thelk dﬂ%un%ﬁ%@cm%@%&@r?ma% re

cet.oni 5t & 5?6 .98 2. BB.AMN3T 811 45 and 15D SalWEHELIGE EReHiee d?et%{u £§{
y.-drogen ‘WI ‘8and et her was added resulting in. the preci prtatron o
“solid.. R@anypsetgaé |i zation from n-propanol /acetonitrile gave 479 ng of
.. 2= guani di nNo-The ((&tdMinh@aH: t hi azol e 'di hydrochl ori de
245, 24% it m%jé RS bR el diomnq by

- 5H) caase ﬂei @plélvtwmnna bloal t6 dhe i héad, (h6hkdrt refidded shache S
-'-,.s.'299 0964&?% Eoé{fe H9chise eteeaﬁbxya@mbmmm@nmaejr%zmoztrlﬁﬁﬁg na_'

|- ut e stabif; QQ enge! b‘l'f@f |(R!'k 7-&hdn¢2&erﬂ"0\0§d 10 ..

‘_ Ot r opemalwsntraeﬂms Mllcﬁvea vilha st a 's:ra} rc nne mfalttlmeaém.@nduai :
‘S0l ut|{ﬁnaﬂﬂﬁﬁfaﬁfdvbdra@sre@orger(méolsminingefdo -1Q52 o ﬁ % méptgmﬁgomam
Feflux il ret R e i ) fota e mwiste R oL 20
m of e nét ?eﬁ‘ 0 %Nag mal areadded tse'EhEd §odl driceitraviBis and the
oncefit rab&-dseuras 3&e¥&ﬁ>‘thJ Qtr&]bf\ﬁ . eéec;g"%ﬁrgb(}% B sence of antagonist. Results are -
3- br o8- armeﬁmmyuae brasente Zhd@BLn@Sof ant elap ?&Pﬁfg:? 'Et’if° {a""ﬁa'H)
4.23" (q rsf QAZ B termin@1l THesresubtbipbta Ev@dﬂ-rgt the compoggcs;sag; Exaf:pzs
‘ _Hydro>% ea %@ &éz%ﬁ @33%4, 25, 2§ 27, 88,(30, BF 4TD4S, 4Bfand 50 have PA,
-3- brono-4-.et oxy g uten 2-one was conbi ned with 5.53 (0.05 nol)of - "~
'hydrowya@uranfodthtechydm@SﬁidsOb’E (] D@ﬂi&h'ﬁ‘lﬁ*l@ﬂ\ﬂ. %@ forma slurry:. To the_
slurry at - [ ‘](?{“ s added 11.5 g (0.1'mol) tof 1, 3-tetranet hyl -guani di ne
‘over--a perr pgund afthedarmulaf t er stirring if or 48 hours the slurry was. . .
:frltered and the nother |iquors: wer e . concent ged jn vacuo to an oil whi c’h
was - clae-omat ogr aphed on si lica gel 60 (E. - ) -using chl orof or m as. el'uent”
to gi Ve 1.48 g (21% of -2- 4q\u_bydr'x net h _-.-47&acetyl rmdazol e, -np .147- 1480
nnT. Dl\/BO[err]) [err]: 7.73 (I, ‘very broad s, 1 H); 4.5 (broad
s, 2.4 (s, 3H). Exanpf! oxyrrét hyl 4 brorroacetyl i m dazol e

Chiy

. bx 0,013
| hx'-jlgr o;yw,gfi&%cfgma ﬁfﬁ@@é&ﬁ Fa a('m he ';'?ﬁ'séﬁ}’fmﬂ ‘ofs C#B%ZH anIr oni ¢
;:aci-d andwtigreln B, i m&ljosmob)ca.ofm b:lbe.mo a ,.,,, Fred at

.80 for zntmﬁulfrsmahd"% Ihe is phemdt ensheay edndasmbst uﬂm‘&rocrﬁbré(a m 's %' was.
Sstritusat’ @0% Wi, @qﬁ%ﬁgm boantpmrmom@gu!hatt anhen‘SBIN o |$I\M$ar&0h sﬁﬁﬁee

;.'_.flltratlon E ﬁs’%mem%‘% 't'n’ré\rve 2.2 9 (56% of

L2k hydroxyne%hwoﬁ%obdma np 1830 with

. ~deconposi ti rﬁcmurﬁoof(qﬁlrtﬁ@@re? whereith @i hydre er8h nlet ety —( %

- Exanplse %50 Hni di no- 4- (2- hydr oxynet h -im dax‘éol II;‘?)thrygzoll(\ﬁ.e

- hydr obr onj, AjcoTpoind i clg US@"“r'?ﬁ']eT Yolp CH. ¥|3$ s hbyirogAn bvd:rmateetyyhemwdﬁzol e
~hydrobr om 0§ AWampling SOLYERa i 2 Sk NG ,ateWé_ 0l G bgnate -
- solution wazszacddeadmb@ (PARiGAOR)inskdle b Jn%oiﬁ% i%h. ka

‘col'leg t Z ﬁvwcbnwbr# amhzdvllﬂodzoand @anbinsad 2-Wy rBxythe zg.omam )
cam dif no mr Sy _ I i @'@Pﬂd héaiueddltm4 (eram jno- Wm:mzolﬁﬁhuﬁblaut @s -
~heating a a, o éﬁjn £rafsanis imethedt-inridezolshipastaul t ant.
solid WﬁrStr-fHa}ehﬁﬁlé r, @.Ed b \4‘,’eaﬁ"a€§“t'§a goerptadle cauis "iﬂdﬁcﬂaﬁ‘”fz
~hydr oxymet Hk Mphanmd:arzula J: dasraarobecrhydg QlHeRSH ¥8s CAPX ISAR- anf FRMLSgHAS - .
-.-_iconvertéwr‘i’%mﬁ‘ﬁe’ 'f‘?tééoﬁﬁ-'\b*ase by dissolving in hot vvater and addi ng sodr um .
~“bi.car-bonate solid to pH 10 to precipitate 2-

_;-_f;'.guanr di no- 4- (2- hydr oxynet hy! - 4- i ni dazsl y| ) tihi azol e free base Thr S rrat err aI
~<was dried over toluene at high vacuumto gijve a Irght tan solid, np 208- 209’
wi-t h deconposition. anr (DVBO:[err}) [err]: 7.16 (s, "1H); 6. 83 (broad S, .
4H), 6.68 (s, 1H); 4.45 (s, 2H); 3.46 (very broad s, 1H) . H gh..- resol utron

1238. 0638; |f ound: ' 238. 0654. 65 14 o

trass spectrum calcd. for [er r_']':




#:f he present invention was deternined in overnight fasted, conscioys
H&#"denhai n pouch dogs. Pentagastri no(0%0438 on- Ayerst was used to st i\filib-at e
a% 'd- out Pikantiye $ONt i NUoUs infusion into a superficial leg vein at dos

edkl i er det ermie Redrid stiPardicd maxi rral acr d output fromthe gastric
pfSUCh Gagtamight| fustzre dtl‘)ﬁ;:lclﬁ AB{ r%&dq uc‘;’,‘?@ogj s i1 ( a‘IVS“t'Powaevlstppgmelden
start of at eagasmtpunbw ¢Ohtific0inABIdn KRS E@n%se qocAverst alsdusedfeq]

&bl | ect Poff erld extal fcbogthelwasm@mmah eeeaﬂe'; . 'é' ; af%'miﬂf’: b

erva s llo
concent r akdiedtioher "%! @f ByPentagasyin infsibn Gind meaburghisd fHeCnelfdbiCE 1 L, oy 7- 4
wth 0.1 N.—am' gh o' 5%?51 eaCh ”‘gﬂg ﬁ’l‘ftﬁ{fﬁ 1t cid gencantgitiors svae ldewiniingiepyd H

het er ( Radleamweé g Jnetst mad.ometan ug or ve YPXesing s Autabrsestesing a @@ss
i nutes’’f og‘f&mw tehislestva givent intrivengbesy agaﬁ.httwfdnm.u e a:gof% dose of .1

my/ kg, Gal gh&:% {2%.1 1 Jeadroe Gestiic adid entlsecrateny @6 Ghleabie yigﬁfgj‘, ﬁgﬁ he

| owest .acl Q\J,gd ﬂ'ﬁﬁ'ﬁﬁpgwfatfhemem gtid bleutiB@idR
i mmedi at etzyzbeiaoas 9. 28] (35'@32“&‘;’ g'g We‘astha'fmhe tHnpaods, of
EXanp| €5 dpse &,16gKg. 11, 13, 15 17 2 ’l tedgestrio acid spgretignyat leagt 15%14t a37,
41,45 an 50 al | i nhi bited gastrlc acid secretion at least 1 5% at a dose
of 1 ny/ ﬁg #pl e. 52 The hi st ami ne- H2 ant agoni st activity of compounds of"
" the presans folGWElL, f;@ Sragratse Astviteer doyppimes bOihk Pikery indErR WA Beterdfined by

Gui nea2pi gs at‘useékt a& KiRe y Witk 3 & btovt\]/ to the head the heart removed
“and the rdlsgmedafteerandarss@e&@dy fidoRRtricAlT °té’}£ d“O‘tegenetther right biyia i n
.a tenper etatfmswwbéne@d[(%%]ozt E%SCE, le bu?f%f thigg -
=(.95%.[ er i}i) gwg’@‘f@:n '@H@”'Héweewetct: tnbvaftﬁeerssédotiﬂtr?r m uaﬁ

= st ab| | bZ Qn@BR g{ A‘ﬁgll? fogrgrdismtacethent kransidwer édﬂﬁec’tdd&S HQartrotachometer
“bat h-is- fehalnsitetdn se\q@gh Smes gryal sgesaﬂmsr 8lirvecto histaanirtei e dath kenthifthg owed
“with a. f@pl@eurmr ts«prememmartrs@nsawsaboﬁepmeéﬁ "ﬁa‘é’erectefggﬁ“"@mé”9""‘“3“""&5 and
tGr ass : poeyptj dosg t!@ﬂpd@e cubafet eraga It Qétériiikddin RS GrdsErl %ﬁf&?‘;ﬂﬁa"d the
“hi'St aMien Skt a&?f s nce 'eﬁernmgt:ancermamwsfréqu&hﬂd p?‘oetlcs% -hit ‘Lh
L1 esh - bufeegtordh § §e i ar“sﬂoats amttbe spmeait dsstcosion ElsAVATG
sreturn té Hasal 1rat3e:5f1es§oc2q l{}d'es e % §?‘§1§t‘-‘€@9@unﬂabf&ampies

s concent r ¥alyes akoreater thdnes. hi st am ne doSe- respo‘nSe Btk & 115 4546 #NIRA haverped | n
*t he . pragseﬁ&e forthae ‘??53' st. Results.are expressed as dose-ratios, the
“ratio of am ne & e P&“t‘?soﬁ%ct'e%ﬁufﬁétﬁtwmtbuuse one-hal f of naximal
30 stinmul at nmc:drﬁbohh@ofr@,rqum%e and absence ‘of antagonist, and-the apparent
-‘di.ssoci ation constant of the H receptor ant! agonl st [err], is determ ned. _:
-~The regults obt ai ned showed t hat the corrpowtd of Exanples 4, 5, 6, 7, 11, . -
13, 1 17, 20, 21, 22, 23, 24, 25, 26, 2742y, 31, 37, 41, 45 46 and 50
=have [err] val ues of greater lhan 4
“BE-CH DE FR GB IT LI LU NL 4Skeny rrpourtdfof the formula [ERR] or a-
’r\e‘ga/naceutlcally accept abl e2aci d adgl#tion salt theref, wherein Xis S or .

Y * sor@h@riaesutibalg acdvoRble Sci i t 6 .
S0 raesutibalg acdvb @bl § HIH&HtQﬂ%BltthQééd{@{gjkﬁ’éon@ﬁﬁcﬁhg lnr%,ﬁ atom;

0% 0:458 Exarrpl e 51 The gastric acid antisecretory activity of corrpoidjz

ar’ﬂ*rs for the Contractr ng States

carbon . atfé'i Yfifoge e’mdloxmet[nem Ky, of\thereetarbonGitdngs
“or [err ]:’,','t et ﬁ% ‘t';i’ ﬂA‘%%ﬂ °Ffb9ﬁﬁ@mst°0—4CHm4«rsn Bandnteder &6mi2th @JRis SrOHN oL

--.:4; A i & 035 °P&3“§ w'tltrnlqw @ronm o, afkylustao 3a| kyI
of 1 @rocardmrenatresm i9bth " Yi&(“b 3 NK el P dreagheritzan when
~Yis N X |%Wﬂwnmdnfr:lamotheéreuhh&ﬁm-z&ranHa is S. Ris other than

" hydr oxynet h IA°°519R dofd&f%‘ew "emZtSQHQr@:mQumixeﬁ\rHcl aim1 wherein Y is CH or

-C.[err] oan_d\,,.fé\ A o:f.th'de'?jt‘ Rd? gydmaen. wrspxenethyy meshyCH-m C-NiegH,] and

..er_NH 45A st cfm ¢ wtmr
hydro'xymefd% net hyl , N2 Mﬁ%mn]v CH X erri"dr}gsRhW“t?S éS‘EIH’ﬂ’"Uf“Ybr“&F*MOI
‘wherein Yi AGPF‘P%!ﬂdslS Pl th dRim 2, hquérmgamydrbyarmmnet_hy@ SretiNéods.. [err]
6. A conp mo_ ﬁgdh'ﬁwlvalhwqhgﬂ Giremidiort-R-dnnd - aigR Mehiazd I r?

errlee 6|n 4d? hydroxymethyl-4- lmldazolyl)thlazol
[2 Gu!anl gu(ﬁﬁﬁi_{.& &Mhéékg-ﬂril dﬁ?o §E~;§Z 4-(2-amino-4-imidazolyl)thiazole, 2e-

-4-(2,4-dimethyl-4-imidazolyl)thiazole.

2- Guani di n&Am’mmdﬁﬂ@:beaﬁt hasg@p :%m a harm0 Y
2- Guani BRRESEISTpeTitpieomprBtohy borboiund otaiuh )at°?1‘ft'§§"<§’|aé°ept38'e carrier and a gastric
2- Guani md%;)(y o %’ fﬁ%lca' q“?ﬁoaB_Q'bey$|9ltnh9 avhete@ Y is CH, X is NH and R is hydrogen,
2- Guani di no- - 8- 74 i dazol yl)thiazol.e, 2-
Guani di no- 4- ( 4- et hyI 5-imdazolyl)thiazole, or
- 2-Quani di no- 4- (2, 4-di met hyl - 4-im dazéPyl )t hi azol e. 9. har maceuti cal
conposition conprising a pharmaceutically accept ,&MLﬁWWHﬂma gastric-
-anti-secretory effective anmount of a conpouynd of

. phar maceuti cal conposition of claim9 vvher |n Yis i"s RH &nd R is

w—ygdrogen, hyvdroxynmet hyl, nmet hyl or-NH2.




}0050458 ‘Exanpl e 51 The gastric acid antisecretory activity of corrpounds of\
: the present invention was determ ned in overnight fasted, conscious
" Hei denhai n pouch dogs. Pentagastrin (Pentavlon-Ayerst was used to
., acid output by continuous infusion into a superficial leg vein at
“earlier determined to 5 ‘stinulate @O0 488 mal acid output from t\z.
{e}rl c pouch.11Gaséhpdunl bf the€fodda col | ect ed at 30 minute intervals follow ng
:the start of a pentagastrin infusion anq) measured. to the nearest 0.1 ni.

- Ten col |l ections were taken for each dogyduring an experinment. Acid
concentrgtion was determined by titrati 1.0 M of gastric juice to pH 7.4
fwth 0.1 N sodi um hydr oxi de u5| ng aN to GHngge and a gl ass electrode pH
i| meter (Radioneter). 10 __[Ig cl e was given intraveneously 90

I mnutes followng the start of he prrtagdsétrin infusion, at a dose of 1
g/ kg. Ggstric acid antisecretory effects were cal cul at ed by conparing the

-l owest aci g AUkl Ubaiddd S uwilrdtd wid thmt gl d
et el Rt BRI E oi ine o
' Exanpl es 4morpsulBtitutediwith chidlo, bidmo, Huato, ) 0211022 carBéh atoms of alkoxy of 1 to 3 carbon

{ 24. 25, 26 2370’2833‘1R53$’h34'1 45 and 50, all |nh| blted gastric acid secretion at

L e T T A B e S et
i S, =

{ | east 15/0 0 Exanpl e 52 The hi st ani ne- [err]

~ant agoni st ac IVI QE§ r“ftm 8%dkpof the present invention was determ ned by
the fol | owi ng1px ﬂ'ﬁ%ihlfoetheaﬁhparatlon dBd coiRFouRll Bfthédofimdid | | €d rapidly with a bl ow
to the head, the heart renmpoved and the right atria dissected free. Atria
are susp®nded, isonetrically, in a terripepat -controlled [err] tissue
i gath (10 ml containing oxygenated (95% [eryg|T\5% [err]) Krebs-Henseleit
i buffer (pH 7.4) and are allowyd toN prdxin;ately one hour during
twhich time the tissue bat h:,\_g hﬁ%d times. I'ndividual atrial
; contractfons are followed -di spl acenent transducer connect ed.

‘1o a cartiptagharRb&icalOacBliarid ?c%aé?ﬁio EyE%erﬁ%Qﬁr X .ﬁfuli BF iU A NIRT
. dose- r espayagén, hydodymelthys BRI 68, tol N gdH)) A [_2¥HA, WR_LRHCOR,,
. fl ushed sesmerdn Riis atkgl ofiitith 6fcatbeh atoufsfoe —(@HJ Arhe iscdnlihtager &oaquloltt v ia ka6l of &n

. basal r ae detegqrimchordyandRr is eieny! monesubstituted wish ehlorp.drama; Hugre ikilof 4 te:3 gatbierd
“at sel ect @ﬁﬂ:ﬂfﬁg’fkm&ﬂ{ P8 FAPIRAMS Aeprackesized '8 thakriien BisseNiHRt olikRy 2¢pmpaunds
again determned in the presence of antagonist. Results are expressed as
dose-ratios, the ratio of histam ne concesbtrid-gaS required to produce

one- hal Bs of maxi mal 30 stinul atiyggn | N~+@ presence and absence of

»- antagoni st, and the apparent di ﬂsom iY\n constant of the [err]- receptor

i conmpound Q.co eu def'?ﬂé

ant agoni st pA2, is determ ned"g s obt ai ned shbwed that the

¥ compounds of Exg ’I‘%s 4,. 11 13 %g 17, uﬁo WI21 22§ 23of
126, 27, 42 e(ﬂn ”7v u
{ 35 Qains ] gﬁ%ﬁﬁfﬁ b %ﬁ%@%ﬁﬁ% £f5 E
| (NIJORGw aﬁ RpS QIkYIoE akd scas@ﬂparablmoaedm,heatmg
ddi t i on g@miHe prdsence of an adive med, if d¥sited, rEacting Nbbmbbund;ofcbfmt@ 1 veher R is—NH, thap

{t hydr ogens atyberg ¢ to.fafnk (e cafrespondindropRPYIv ek Fpie
e obs [@thavd;;%f&s% AT B R aei?é’é‘éﬁam&é‘"

& from?2 to ar WRicdfy agce {ab au teger rom 1 I'S phenyl or phenyl

nonosubstit ut ed\ mbéelassﬂa rding to dna‘mnmhefdmmisoydradehwydmﬁynietnvm n@thyborbeNHat ons or
al koxy gf 1 t3 Arroeesbbnthapepaatiqaobe rarenpuedrefithafeniay is N, X is NH and mis
ot her than 50 zero; and when X is S. R is other ghan hydroxynethyl, alkyl,
or [err]. 2. A conpound of clalml wherein YN| CH or C.[err] and X is S

3. A conpound of claim1l where YIS 'CH or r] and Xis NH 4. A
conpoungs of Claiml or 3 Wnere ydr oxynet hyl , net hyl,
[err] or [err]. 5. Acorrpounbi vvherelnYlsCH X i JANH and Ris

hydr ogen, hydroxyrret hyI rret hyI or [e?r] 6. A conmpound as clainmed in cI aim
2, wher e! or a L ai e L dm n sa?t ‘thereof, wherein X is NH; Y is CH or C.CH,; R’ is '
2- Quani gd rﬂ?drggei\mn qlli n atoms or —{CH,), Ar; n is an integer from 2 to 4; ;nd Ar
2- Guani di ophény rﬁﬁhﬂ étﬁ@t dzrazlﬁdnﬁo fioro, alky! of 1 to 3 carbon atoms or alkoxy
2- Guani di lof)-1 4o (34$a|rbmcbmmﬂ yh@rédmm@:binethat a compound of the formula

2-Guani di no- 4- ( 2- hydr oxynet-hyl - 4-i ni dazol yl thiazole,. 60

2- Guani.di no-4- (2- et hyl - 4-im dazol yl ) t hi azol e,
26uamcfno4(2 am no- 4-im dazol yl')thiazole, -2=
Guani di no-4- (4-nmet hyl -5-i m dazol yl )t hi azol e, or

2- Guani di no- 4- (2, 4- di met hyl - 4-i mi dazol y) t hi azol !MJ]M“"HI'MHMU cal |
conposition conprising a pharnaceutical |y accepta a gastric

, anti-secretory effective anount of a conpound of claim1. 10. A

1 phar maceuti cal conposition of claim9 wherein Yis CH Xis NHand Ris
- hydrogen. 65 hydroxynethyl, nethyl or [err].



15 0 050458 11. A conpound of the formula [ERR] or an acid addition
~salt thereof, wherein R is hydrogen, hydroxynethyl, alkyl of 1 to 6,eqrbon
atons or [err], wherein nis an integer from2 to 4; R' is hydrogen \
met hyl ; and Ar is phenyl or phen_yIo 43&tituted with chloro, brorb
fluoro, alkyl of 1 to 3 carbon atons ofy al koxy of 1 to 3 carbon atong] &nd
Rs-is halo. 15 Cains for the Contractigng State AT: 1. A process for the
p\repar ation of a conmpound of the f Ws[ ERR] or a pharmaceutically
acceptapl e acid addition salt the e(')'f wherein Xis NH Y is CHor CCH3;, R
I s hydrogen, hydroxyrret hyl , al wr-[z’ to 6 car bon avoms [err] or [err],
wher ei n [err1 is al kyl of 1 n

- from2 tdf u{f' § Qu dsgr ed‘?‘ﬁ |'Bl‘e)i-th mhag'%qurﬁﬁ:a cee abs%\;e%r? dor df;' ma etgl tt‘;e
MONOSURS takehh ta%@ TRERY CHPEE? YR haTrs "‘]W’I PE™ c°a SReGrEs or
al koxy of 1 8.0A BroeessHaordihg B claibh @ nh6ie®I R’ 2€ Bydrdyeh, ha,tirpxmwramsmbrerr] or
[err], a conpdundcessfot the pleparativhaf § tRiPouwhe treiformidla | s hydr ogen or net hyl and
[err] is [err], is heated in solution with a cogrpound of the fornula RCN at
a pHinp;the range 4 to 5, or, when Ris oths han [err] or [err], a
conpound of formula 11, or a 1,1 -dial koxy ferhvative thereof wher ei n sai d
al koxy group$ are of 1 to 3 ¢ on s, 1Syreacted with a ggnmpound of the
formula [err] wherein [err]Hjsc 1 to 3 carbon atons, followed by
heatin |n the presence of a acr d; '®nd, if desired, reacting a co'rrpound of
f or mul %U“S?{Mzcwtahleanld 4§drmr1ks,alts tt)ereafr uhétgih Xhasiie CHor CoHpH be

Correspod' fi%ea gLH'}) to£ an Ar| r%'aiq%ﬁ’% h 0%%}: carbg'aFtDOX dﬂ-&"&b.l‘\f('i “‘h‘al i de

or anhydralk beth ,E@Fr‘, F%] if

“dedired, format ing the rggﬁlgﬁ"%g)pcorrpoun grcr?u é{erfm' "t g :me d of the

phar rraé%ut ically acceptable acid to formygs 'g‘aceut i cally acceptable

'salt. 2. A process according to cI ai erer I s hydrogen,

hydr oxymet hyl , nethyl or [err] p ocess for the @reparatlon of a

- conpound of the formul a [ERR]-; ceutically a Beptabl e acid

additi#h salt thereof, whereih X is I\ﬁ-l Yis CHor CJlerr]; R is 60

hydrogen Whh!yt!l'rﬁﬂx imj(qg or fa¢tkvland)$a 'ihétkb isgeastadygh agopwrgundrof fhe frinulaRCI NI,

T e T s e e e L e

chl oro, Rl b ing Ao ourds ﬁZIL.R H3is CANRIBOR < bFaTtr dusired d‘fé%é ing

car bOI}l"’ah&ﬁﬁounﬁl’tﬂl’faﬁﬁtﬂH g edltn B ﬁﬂaatacauteawpweﬁamé aciaetol RFrALE @mﬁ&.aaeuﬁcauy

050 4568 [ blekat. ei n llerr] Is halo, is reacted with N-am di nothiourea in

an organi c sOPPESEsspdne prepagtien plarompaunsiof 1g farMar esul ti ng conpound of

formula A with a pharmaceutically acceptableRacid to forma

pharmaeeutical |y 10 acceptable salt. 4. ApprgCess according to claim3
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i s hedrogen, [err] or [er2r] I'n [err] is alkyl of 1 to 6 carbon
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R is hydrogeh’ & A daasteried inthay ﬁcompoundroég’(? {%%3%i th a conpound of
‘the fornula RC(S) NH2; CONHR

; E\IIH N |
.55 H2NCNH—QS\ , : "C.

wherein R, is —NH, is reacted with a compound of the formula RC{NH)OR, where R, is alkyt of the 1 to
3 carbon atoms in the presence of a base and heating the resulting product, or, if desired, when R is
—NH,, reacting a compound of formula 1IC with methyl pseudothiouresd and heating the resulting product;
and, if desired, reacting a compound of formula IC where R is —NH, with an alkyl or aralkyl halide to
form the corresponding compound where R is ———NHR,, or with a carboxylic acid halide or anhydride to -
form the corresponding compound wherein R is —NHCOR,; and, if desired. reacting the resulting
compound of formula 1IC with a pharmaceutically acceptable acid to form a pharmaceutrcallv
65 acceptable salt.
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